Effect of aromatic compounds on the production of laccase and manganese peroxidase by white-rot basidiomycetes.
Three white-rot fungi displayed a wide diversity in their response to supplemented aromatic compounds. Pyrogallol stimulated Cerrena unicolor laccase and manganese peroxidase (MnP) synthesis in synthetic medium 2.5- and 2-fold, respectively, whereas 2,4,6-trinitrotoluene (TNT) brought about a 2.8-fold increase in laccase yield by Trametes versicolor in submerged fermentation of ethanol production residue. No effect of the tested aromatic compounds on enzyme secretion by Ganoderma lucidum in mannitol-containing medium was detected. Nevertheless, G. lucidum is a potent producer of laccase in submerged fermentation of wheat bran and enzyme synthesis can be further increased by supplementation of medium with an appropriate inducer. The structure and the concentration of aromatic compounds play an important role in the regulation of enzyme synthesis. The supplementation of synthetic medium with 0.03-0.3 mM TNT or hydroquinone increased the differential rate of laccase synthesis by C. unicolor from 1,267 to 3,125-8,630 U mg biomass(-1) day(-1). Moreover, the same aromatic compound may function as either an inducer or a repressor, depending on the fungus and enzyme studied. Thus, hydroquinone increased 3-fold T. versicolor laccase activity decreasing 2- and 8-fold the yields of MnP and endoglucanase, respectively.